miR-125a-5p regulation increases phosphorylation of FAK that contributes to imatinib resistance in gastrointestinal stromal tumors.
The use of imatinib mesylate has greatly improved the clinical outcome for gastrointestinal stromal tumor (GIST) patients. However, imatinib resistance is still a major clinical challenge, and the molecular mechanisms are not fully understood. We have previously shown that miR-125a-5p and its mRNA target PTPN18 modulate imatinib response in GIST cells. Herein, we evaluated phosphorylated FAK (pFAK) as a candidate downstream target of PTPN18 and the possible association of this regulation with imatinib resistance in GIST. FAK and pFAK expressions were evaluated in GIST882 cells transfected with short hairpin RNA or short interfering RNA targeting PTPN18 or miR-125a-5p mimic, imatinib-resistant GIST882R subclones and clinical samples using Western blot analyses. FAK phosphorylation was blocked using the FAK inhibitor 14 (FAKi) and the effects on cell viability and apoptosis were evaluated using WST-1 assay and cleaved PARP expression. Clinical associations of FAK and pFAK expression with imatinib resistance, KIT mutation and patient outcome were assessed by Fisher's exact test or log-rank test. Over-expression of miR-125a-5p and silencing of PTPN18 increased pFAK, but not FAK, expression in GIST cells. Higher pFAK expression was observed in the GIST882R subclones with acquired imatinib resistance compared to their imatinib-sensitive parental cells. Treatment with FAKi in imatinib-resistant GIST882R cells reduced cell viability and increased apoptosis upon imatinib treatment. Additionally, FAKi could rescue the imatinib resistance effect mediated by miR-125a-5p over-expression. In clinical samples, high FAK and pFAK expressions were associated with KIT mutation status, and high FAK expression was also associated with metastasis in GIST. Higher pFAK was found in cases with shorter overall survival. Our findings highlight an important role for miR-125a-5p regulation and its downstream target pFAK for imatinib resistance in GIST. pFAK and FAK may have prognostic values in GIST.